TIME BASE GENERATOR 


CATALOG NUMBER 277-115 


This PROJECT BOARD TIME BASE GENERATOR utilizes TTL logic. It provides stable, precise 
frequency standards. The TIME BASE GENERATOR may be used for oscilloscope calibration, 
sine wave to square wave conversion and digital signal sources. 


Photograph is the completed project when built with the recommended Radio Shack parts. 
This package contains only the Printed Circuit Board, Front and Rear Panel Labels and 
instructions. Assembly instructions are provided for optional units -- which are, a Line 
Frequency Counter/Divider and a Binary Coded Decimal Counter. 
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INTRODUCTION 


This package contains a complete Printed Circuit 
Board for constructing a TIME BASE GENERATOR It 
also contains the front and back panel labels. 


The Instruction Manual gives you a complete list of 
parts needed to complete your project. It also gives 
you theory of operation, calibration and operating 
instructions, a troubleshooting chart, diagrams and 
photographs to aid you in your project. 


The Project Board (Printed Circuit Board) is highly 
versatile with several options. Three options will be 
presented in the instruction manual. Any deviation 
from these options will be at the user’s own 
discretion and ingenuity. The three options are as 
follows: 


1. SYMMETRICAL DIVIDE-BY-TEN COUNTER/ 
DIVIDER (TIME BASE OPTION) 


2. LINE FREQUENCY COUNTER/DIVIDER (60 HZ 
OPTION) 


G) 


BINARY CODED DECIMAL COUNTER (BCD 
OPTION) 


The TIME BASE OPTION will give the user the 
maximum flexibility of this Project Board. Once 
constructed, the TIME BASE OPTION of the TIME 
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BASE GENERATOR can be used as a frequency 
standard, scope calibrator, sine wave to square wave 
converter and/or a digital signal source. The internal 
crystal oscillator and divider chain enables the user 
to select a stable precise frequency from 10 MHzto 1 
Hz in succession of 10’s. These precise frequencies 
can be used to check and calibrate the horizontal 
sections of an oscilloscope. The fast rise and fall 
times of these square waves can be used to adjust 
frequency compensated probes. This option can also 
be used with an external variable sine wave oscillator 
to provide a variable square wave compatible with 
TTL circuits. The unit can be used as a TTL signal 
source using either the internal crystal oscillator or 
external signal source. 


The 60 Hz OPTION, when constructed, will provide 
the user with a 10 Hz, 1 Hz, and 0.1 Hz square wave. 
These square waves use the line frequency as their 
reference. This option can be used as a reference 
frequency for digital design and experimenting. 


The final option discussed in this Instruction Manual 
will be the BCD OPTION. This option uses only the 
divider chain portion of the Project Board. The divider 
chain is wired so that the type 7490 IC’s operate as 
BCD counters. This option is presented as one 
example of several possible applications for the 
277-115 Printed Circuit Board. 
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THEORY OF OPERATION 


TIME BASE OPTION 


Refer to Figure 1, Block Diagram, and to Figure 26, 
Schematic Diagram of TIME BASE GENERATOR 
while you read the theory of operation. The Block 
Diagram shows the seven circuit blocks of the TIME 
BASE OPTION. The seven circuit blocks described 
are: 


Limiter/Input Amplifier/Schmitt Trigger. 
Crystal Oscillator. 

INT/EXT Select. 

Divider Chain. 

Output Switching. 

Output Buffer. 

Voltage Monitor Circuits. 


a ae 


Limiter/Input Amplifier/Schmitt Trigger. When 
an input signal is applied to the EXTERNAL INPUT 
jacks, C9 decouples any DC voltage that may be 
present and couples any AC voltage to the junction of 
C8, R16 and R17. Resistor R17 sets the input 
impedance at one megohm. Resistor R16 provides 
current limiting for CR2 and CR3 while C8 provides 
frequency compensation for higher frequencies. 


Diodes CR2 and CR3 will clamp any input signal that 
tries to rise above 1.2V peak-to-peak on the gate of 


LIMITER/INPUT AMP/ 
SCHMITT TRIGGER 


EXTERNAL 
INPUT 


Q4. Transistors Q3 and Q4 provide a high input 
impedance and a low output impedance with a gain 
of approximately 1. Potentiometer R14 is adjusted to 
compensate for variation in the saturation current 
(loss) of Q4 and to set the DC operating point of the 
entire input amplifier and Schmitt Trigger. Transistor 
Q2 is a common emitter amplifier with a gain of 
approximately 5. Inductor L1 and capacitors C2 and 
C4 provide power supply decoupling to insure 
stability of the input amplifier. Transistor Q1 serves 
as acommon collector amplifier for buffering Q2 into 
the Schmitt Trigger. Gates C and DofIC8, CR1 andR1 
make up the Schmitt Trigger. The Schmitt Trigger has 
a turn-on voltage of 2 volts and a hysteresis voltage 
of 0.6 volt. When an input signal coupled from the 
emitter of Q1 crosses the 2 volt turn-on voltage, the 
output of the Schmitt Trigger fires high and will not 
change states until the input signal drops below 1.4 
volt. Once R14 is properly adjusted to just below the 
trigger point of the Schmitt Trigger, the input 
amplifier will be immune to noise or other 
undesirable signal components which do not exceed 
the trigger point, while providing sharp, 
unambiguous logic transitions for signals that do 
exceed the trigger point. The output of the Schmitt 
Trigger is coupled to pin 1 of gate A of IC8, which is 
part of the INT/EXT select circuitry. 


INT/EXT ' DIVIDER OUTPUT OUTPUT OUTPUT 
SELECT CHAIN SWITCHING BUFFER 


OSCILLATOR 


+5 


VOLTAGE 
MONITOR 
CIRCUITS 


GND 
Ro 
Rg 


Figure 1. 


Block Diagram 


Crystal Oscillator. Crystal Y1 and Gates C and D of 
IC9.form a 10MHz oscillator. Resistors R8, R9, R10, 
R11 and R12 bias the gates into their linear regions 
and insure start up. Capacitors C6 and C7 provide 
proper capacitive loading for Y1. The two gates give 
360° phase from input of one to output of the other. 
Crystal Y1 controls the proper 360° phase shift at 10 
MHz. The output of the oscillator (pin 11, IC9D) is fed 
to pin 1 of IC9A, which serves as a portion of the 
AND-OR invert gate. IC9A also buffers the oscillator 
from the divider chain. 


INT/EXT Select. The INT/EXT select. circuit 
consists of switch S1, resistors R6 and R7 and the 
AND-OR invert gate. The AND-OR invert gate is 
equivalent of a single pole double throw switch with 
point L being the wiper and the external input and 
crystal oscillator being the two contacts. Gates Aand 
C of IC8 and gate A of IC9 form the AND-OR invert 
gate. Pin 2 of IC9 and pin 9 of IC8 are both pulled up to 
5 volts. The INT-EXT switch selects the desired mode 
by grounding the opposite mode. If the INT mode is 
selected, pin 9 of IC8 is grounded causing a high at 
pins 1 and 8 of IC8 regardless of the logic level at pin 
10 of IC8. Pins 2 and 5 of IC9 are pulled up to 5 volts 
through R7. This enables the oscillator square wave 
to pass through gates A and B of IC9. The square 
wave is inverted at pin 3 of IC9 and inverted again at 
pin 6 of ICQ leaving it in the same phase as the 
oscillator. With the square wave present at pin 2 of 
IC8, pin 1 is high so the square wave is inverted to the 
same phase as the clock and passed through gate 
IC8A to point L. Inthe EXT position, pins 2 and 5 of IC9 
are grounded which inhibits the clock frequency from 
passing through gates IC9A and B. Pin 9 of IC8 is 
pulled up to 5 volts through R6 enabling the EXT 
INPUT signal to pass through IC8C to pin 1 of IC8. Pin 
2 of IC8 is high by virtue of the low applied to pin 1 of 
ICQ which allows the EXT input frequency to pass 
through IC8A to point L. 


Divider Chain. IC1 through IC7 comprise the logic 
for the divider chain. The divider chain usage is 
flexible because of the buss matrix designed into the 
Project Board. The buss matrix consists of nine rows 
(A through K) and 42 columns (1 through 42). This 
allows for the use of type 7490 and/or 7492 1C’s in all 
of their possible modes. It would be beneficial to refer 
to the Radio Shack TTL Data Book RS CAT. NO. 
62-1370 concerning pinouts and usage of type 7490 
and 7492 IC’s. Rows A through D in the buss matrix 
are wired for the required reset conditions. Rows E 
through K are wired to connect the dividers within 
each chip and to connect the chips in series. Rows E 
through K also provide the connections for signal 
output. Type 7490 IC’s can be wired as a binary coded 
decimal decade counter (BCD discussed in a later 
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section), symmetrical divide-by-ten counter, a 
divide—by-two counter or a divide-by-five counter. 


™ The TIME BASE OPTION of the Project Board is wired 


as a symmetrical divide-by-ten counter. In this 
option the type 7490 IC’s are wired so that any digital 
signal from point L is fed into the B input (pin 1) 1IC1. 
The BD section of IC1 divides the signal frequency by 
five. This signal is then fed to the A input of IC1 (pin 
12 to pin 14). The A section divides the signal by 
two which completes the divide-by-ten process of 
IC1. This signal is then fed to the B input of IC2 where 
the same division process is done as in IC1. This 
division process is repeated successively for all the 
counters. If you apply a 10 MHz signal to the B input 
of IC1, the output from IC1 will be 1 MHz and is 
coupled to the B input of IC2.1C2 divides 1 MHzto 100 
kHz and couples the 100 kHz to IC3. The process 
continues down the divider chain to IC7 which 
outputs a 1Hz signal. IC1 through 7 are active while 
their reset lines are in the count mode (refer to the 
RESET/COUNT TRUTH TABLE in the Radio Shack 
TTL Data Book). This condition is achieved when the 
Ro and Rg lines are grounded. Type 7490 IC’s can be 


_ reset to either “O” or "9". 


Type 7492 IC's provide divide-by-two, 
divide-by-three, divide-by-six and divide-by-twelve 
functions. Type 7492 cannot be used as a binary 
coded counter. Type 7492 IC’s can be cascaded the 
same as type 7490 IC's. Type 7490 and 7492 IC’scan 
be intermixed as in the 60 HZ OPTION. Type 7492 IC’s 
are active when their reset lines are in the count 
mode (refer to the RESET/COUNT TRUTH TABLE in 
the Radio Shack TTL Data Book). This condition is 
accomplished when its Ro line is grounded. Type 
7492 can only be reset to “O” 


Capacitors C1 and C5 are used for power supply 
decoupling. Capacitor C1 is used for low frequency 
decoupling and capacitor C5 is used for high 
frequency decoupling. 


Output Switching. Switch S2 is a single pole, 
twelve position rotary switch with eight of its twelve 
positions used in the TIME BASE OPTION of this 
Project Board. The wiper of switch S2 is wired to the 
input of IC8B (pins 4 and 5). The contacts are wired to 
the output connection of type 7490 IC's located in the 
buss matrix. Switch S2 selects which decade output 
is fed to IC8B. 


Output Buffer. IC8B serves as the output buffer. 
This stage isolates the wiring capacitance of the 
output switching from the external circuitry so that 
the output square wave will have sharp fall and rise 
times. The output buffer also guarantees a fan-out of 
10 (it will drive ten TTL loads). 


Voltage Monitor Circuits. Fuse F1 and Zener diode 
CR4 comprise the over-voltage protection oircuit. 
This circuit is designed to protect the semiconductor 
components from an over-voltage condition (6.2 
volts or greater). 


If the input voltage rises above 6.2 volts, diode CR4 
will react as a direct short to ground which will cause 
fuse F1 to open, thereby removing all operating 
voltage from the Printed Circuit Board. 


Resistor R18 and Light Emitting Diode (LED) provide 
the power on indicator circuits. LED (DS1) provides 
the power-on indication and resistor R18 serves as 
the current limiting element for protection of the LED. 


60 HZ OPTION 


Refer to the previous theory of operation, block 
diagram and schematic diagram while reading this 
theory. 


Limiter/Input Amplifier/Schmitt Trigger. This 
option uses the line frequency as its frequency 
standard. The 60 Hz signal is applied to the external 
input of the TIME BASE GENERATOR where the 
Limiter/Input Amplifier/Schmitt Trigger converts 
the 60 Hz sine wave to a 60 Hz square wave. The 
input amplifier in this option operates the same as 
the input amplifier in the main option with exception 
of the addition of C10 (0.005 uF). Capacitor C10 with 
R16 forms a 6 dB/octave low pass filter with a corner 
frequency at 120 Hz. This prevents high frequency 
transients from firing the Schmitt Trigger and givesa 
more stable reference. 


INT/EXT Select. In this option, the INT/EXT select 
circuitry gate is hard wired in the external mode. 


Divider Chain. IC1-3 are the only IC’s used in the 
divider chain circuitry of this option. IC1, type 7492, is 
wired as a symmetrical divide-by-six and IC2 and 
IC3, type 7490, are wired as symmetrical 
divide-by-ten’s. A 60 Hz square wave is fed from pin 
3 of IC8A to the B input of IC1. The B section divides 
the 60 Hz to 20 Hz which is fed to the A input (pin 9 to 
pin 14). The A section divides 20 Hz to 10 Hz whichis 
now a square wave. The 10 Hz is fed (IC1, pin 12) to 
switch S2 and the B input of IC2 (pin 1). The BD 
section on IC2 divides the 10 Hz to 2 Hz and is fed to 
the A input of IC2 (pin 11 to pin 14). The A section 
divides the 2 Hz to a 1 Hz square wave which is 
- outputted (pin 12) to switch S2 and to the B input (pin 
1) of IC3. The BD section IC3 divides the 1 Hz to 0.2 Hz 
which is fed to the A input of IC3 (pin 11 to pin 14). 
The A section of IC3 divides the 0.2 Hz to a 0.1 Hz 
square wave which is connected to switch S2. 
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Output Switching. Switch S2 is used in the same 
fashion as in the TIME BASE OPTION except only 
three contacts are used. Switch S2 selects the 10 Hz, 
1 Hz and 0.1 Hz square waves from IC1, pin 3. 


Output Buffer. The Output Buffer functions the 
same as in the TIME BASE OPTION. 


Voltage Monitor Circuits. The voltage monitor 
circuits in the 60 HZ OPTION operate the same as in 
the TIME BASE OPTION. 


BCD OPTION 


The binary coded decimal decade counter wiring of 
type 7490 IC’s differs somewhat from their wiring in 
the symmetrical-divide-by-ten counter. A digital 
signal is coupled from point L on the Project Board to 
the A input of IC1 (pin 14). The A output is fed to the B 
input (pin 12 to pin 1). The D output is fed to the next 
decade, IC2. IC2 performs the same function as |C1 
and couples its output to IC3. The same process 
continues down the divider chain (refer to the BCD 
COUNT SEQUENCE table in the Radio Shack TTL 
Data Book). Each decade is an asynchronous 
1-2-4-8 BCD counter. 


Let’s take a look at how these counters actually 
count. Assume all counters are reset to “‘O” (all 
outputs are low). A clock pulse is received at the A 
input of IC1. On the negative edge of this first clock 
pulse, the output of A goes high. On the negative 
edge of the second clock pulse the A output goes back 
to low. The negative transition of the A output causes 
the B output to go high. On the third clock pulse, the A 
output goes high and the B output stays high. On the 
fourth clock pulse, the A output goes low causing the 
B output to go low. The negative going transition of 
the B output causes the C output to go high. On the 
fifth clock pulse, only the A output goes high. On the 
sixth clock pulse, the A output goes low causing the B 
output to go high again but the C output does not 
change. The seventh clock pulse causes the Aoutput 
to go high again but the B and C outputs remain high. 
On the eighth clock pulse, the A output goes low 
causing the B output to go low. The negative 
transition of the B output, in turn, causes the C output 
to go low. When the C output goes low, the D output 
goes high. On the ninth clock pulse, the A output goes 
high and the D output stays high. On the tenth clock 
pulse, the A output goes low and due to internal 
gating, the D output goes low. The D output is fed to 
IC2 which counts in the same manner as IC1, but at 
one tenth the rate. This process continues down the 
divider chain. |C3 counts every one hundredth pulse, 
IC4 counts every one thousandth pulse and so on. 
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It can be seen that in respect to magnitude, IC7 is the 
10® decade, IC6 is the 10° decade, IC5 is the 104 
decade and so on to IC1 which is the 10° (units) 
decade. Suppose we put 7,654,321 pulses into the 
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input of IC1 from reset to “‘O’’. The BDC output of all 
the counters would appear as shown in the following 
table: 


DCBA DCBA DCBA DCBA DCBA DCBA DCBA 


PARTS LIST, MISCELLANEOUS 
ITEMS AND MOUNTING 
HARDWARE 


Unless you substitute parts by your own decision, no 
parts other than those listed in these instructions are 
needed to build any one of the Project Board options. 


The following PARTS LIST charts the quantity and 
types of parts required for the previously described 
options. You will note that only a portion of the parts 
listed are required to build the 60 Hz OPTION. Also 
that a lesser portion of the parts listed are required to 
build the BCD OPTION. 


Also listed herein are MISCELLANEOUS ITEMS and 
RECOMMENDED MOUNTING HARDWARE. Under 
RECOMMENDED MOUNTING HARDWARE, _ IC 
sockets are listed as optional items; however their 
use further increases the versatility of your Project 
Board. When sockets are used, IC’s can be easily 
removed and replaced without the need for 
unsoldering their leads. You'll readily realize the 
advantage of their use when you begin building 
circuits of your own design. 


PARTS LIST 


RADIO SHACK] TIME BASE 
CAT.# 


SYMBOL DESCRIPTION 


Capacitor, 0.01.F, Ceramic disc 


Fuse, 1/2 amp, fast-acting 


PARTS QUANTITY PER OPTION 


60 HZ 
OPTION 


BCD 
OPTION 


OPTION 
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PARTS QUANTITY PER OPTION 


(13.34 x 7.62 x 14.92 cm) 
*Parts needed with Y1. 


**Available from TANDY CRYSTAL CENTER through your Radio Shack Store. 


RADIO SHACK | TIME BASE 60 HZ BCD 
SYMBOL DESCRIPTION CAT. # OPTION OPTION | OPTION 
1C1-7 Decade counter, RS 7490 276-1808 7 2 7 
C1 Divide-by-twelve counter, RS 7492 276-1819 1 
iC3.*9 NAND gate, RS 7400 276-1801 2 1 
J1-J4 Five way binding post 274-662 4 4 
L1 R.F, choke, 0.01 MH (10 pH) 273-101 1 1 
PCB1 Time base generator/divider PC board 277-115 1 1 1 
Q1-Q2 Transistor, NPN RS2011, RF/IF amp 276-2011 2 2 
and osc MANS 
Q3 Transistor, PNP RS2021 276-2021 1 
Q4 Transistor, FET RF amplifier, RS2036 276-2036 1 
NOTE: EXCEPT FOR R16 AND 
POTENTIOMETER R14, 1/4W, 
5% RESISTORS RS CAT. NO. 
271-1300 MAY BE SUBSTI- 
TUTED FOR THE 1/2W, 10% 
RESISTORS. 
R1 Resistor, 270 Ohm 1/2W, 10% 271-000 1~ 1 
(RED, VIOLET, BROWN) 
RZ, “R10, *R12 Resistor, 220 Ohm, 1/2W, 10% 271-000 7 = 1 
(RED, RED, BROWN) 
R3 Resistor, 680 Ohm, 1/2W, 10% 271-000 1 — 1 
(BLUE, GRAY, BROWN) 
R4, R5 Resistor, 100 Ohm, 1/2W, 10% 271-000 oF 2 
(BROWN, BLACK, BROWN) 
R6 Resistor, 4.7K, 1/2W, 10% yf, > | 271-000 1 — 1 
(YELLOW, VIOLET, RED) 
R7 Resistor, 2.2K, 1/2W, 10% 271-000 1o=- 1 
(RED, RED, RED) 
*R8 Resistor, 1.8K, 1/2W, 10% 271-000 1 = 
a (BROWN, GRAY, RED) 
*RQ Resistor, 1K, 1/2W, 10% 271-000 Lom 
(BROWN, BLACK, RED) 
*R11 Resistor, 560 Ohm, 1/2W, 10% 271-000 — 
(GREEN, BLUE, BROWN) 
R13 Resistor, 68 Ohm, 1/2W, 10% 271-000 1 = 1 
(BLUE, GRAY, BLACK) 
R14 Potentiometer, P.C. 2.5K, 1/4W cin 271-228 i. 1 
R15, R18 Resistor, 180 Ohm, 1/2W, 10% 271-000 2 > 2 
(BROWN, GRAY, BROWN) 
R16 Resistor, 1OOK, 1/2W, 10% 271-000 1 Ode ae 1 
(BROWN, BLACK, YELLOW) 
R17 Resistor, 1M, 1/2W, 10% 271-000 1 = 1 
(BROWN, BLACK, GREEN) 
$1 Switch, subminiature, SPDT 275-326 1 = 
$2 Switch, rotary, SP12T 275-1385 1 = 
TB1 Screw terminal strip (4 terminal) 274-665 1 
Y1 10MHz crystal ; ee 1. - 
Cabinet Metal cabinet 51/4 x 3x 5 7/8” 270-253 1 1 
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MISCELLANEOUS ITEMS 


PARTS QUANTITY PER OPTION 


RADIO SHACK] TIME BASE 60 HZ BCD 
SYMBOL DESCRIPTION CAT.# OPTION OPTION OPTION 
Wire 22 gauge, hookup wire stranded 278-1307 1 pkg 1 pkg 1 pkg 
Wire 24 gauge, shielded cable 278-1277 1 pkg 1 pkg 
Wire 22 gauge, hookup wire, solid 278-1295 1 pkg 1 pkg 1 pkg 
Solder 20 gauge 64-006 1 spool 1 spool 1 spool 


RECOMMENDED MOUNTING HARDWARE 


PARTS QUANTITY PER OPTION 


RADIO SHACK] TIME BASE 60 HZ BCD 


SYMBOL DESCRIPTION CAT.# OPTION OPTION OPTION 
Screws 4-40x 1/4" (0.64.cm), 1/2" (1.27 cm), 64-3011 1 pkg 1 pkg 
3/4" (1.91 cm) 
Washers Flat steel washers 64-3022 1 pkg 1 pkg 
Nuts 4-40 hex steel machine nuts 64-3018 1 pkg 1 pkg 
Knob Single-line index communication knob 274-391 1 pkg 1 pkg 
Spacers Assorted aluminum spacers 270-1393 1 pkg 1 pkg 
*Socket Standard, 14-pin 276-027 *5 pkg *2 pkg 


“Optional item for mounting IC's. 


MOUNTING OF PARTS location. Boxes under column headings show parts 

required for each option. A box under a column 
The following steps are the recommended sequence heading means that the part listed in the left hand 
for mounting of parts to the Project Board. Refer to column is used on that option. Check the 


Figure 2, TIME BASE OPTION Resistor Installation or box [~ when you have performed the step. 
Figure 3, 60 HZ OPTION Resistor Installation for parts 


TIME BASE OPTION 60 HZ OPTION 
Mount the following resistors: ne aerate 
Rt, 2700hm (red: violet. Drow) 6 occas ccc acne eee e 4 ances a O 
R2, 2200hm (red: Fed: brown ei a ce ee ee a O 
RS, 680 ohm (blue, gray, Brown) « oe. cw SJ Scan cates sates wees == oO 
R4, 100 ohm (brown, black, brown) ©... .. 0. 0... cea cs cen cance Ge ee 
RS, 1000hm (brown, black, brown) .<<<..65 oSe0e0c06 Gennes on Ee 0 
4k RO, 4.7K (yellow, wiolet, red): ae os rt cn eae a Aaains a oO 
R77, 2.2K WOU GG TEG) «cancun aera sccm kee aoe eee Ge 0 


~ ~£) Turn the board over and solder leads to the foil. Trim off excess lead length. 
“RS, T.SK (brown, gray, ted). co ec n owe. Soe Caen eR Cur 


*RS, 1K (rowm, black redh oo 2 a re ro Nm Pe ee o— 
*R1O, 2200hm (rad, red, brow) beck vc week da cee =} 
*R11, 560 ohm (green, blue, brown) 2.06. foo. oe cee cs oY 
*R12; 220ohm (ved, ced, brOWN) ices acd whic nck caw bauatenen Se ope 


—&] Turn the board over and solder leads to the foil. Trim off excess lead length. 
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TIME BASE OPTION 60 HZ OPTION 
Fi13, Go ONIN TICE DIODE cake secs on « Pie e's EWR)» Cp rt; 0 
R15, te0 ohm (orowre orev, GOW). 0.50. dG. nonce cs Maw che’ a oO 
BBs hOOK pay, DIACK. VONOW).2,..45 beet As. os cs <a Rebrana a crt 0 
F172 TROT, DRACO itis hrccgrie eden ase wn ART HRE Bo sp: oO 
R18, TSO ohm Drawn Gray, OTOWNT) . bode cee Sees dae en ds + oO 


—— Turn the board over and solder. Trim off excess lead length. 


*Identifies parts directly associated with crystal Y1. If you use an external frequency source instead of crystal Y1, 
these parts are not needed. 


Figure 3. 60 HZ OPTION Resistor Installation Diagram 
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The parts you will mount next are diodes. THESE — (t= 
PARTS MUST BE INSTALLED WITH THE BANDED 
END (CATHODE) POSITIONED AS INSTRUCTED. The 
cathode end may be identified by any of markings 


commonly used on diodes as shown in the example. ANODE CATHODE 


Refer to Figure 4, 5 or 6 for Diode and Capacitor END (>? END 
installation location. 


= 


Mount the following diodes: 


TIME BASE OPTION 60 HZ OPTION 
CR1 2" CR2.2CR3)1N914 Silicon digdes tara. eins es cee ce eee Ee omg OC 
CR4.. 6.2V Zener, diodes swan via. cfs Garvie Giute ols oe Gens artarmeetehatralls) aumeas ake ventas Ge Oo 
NOTE: Use pliers to bend leads. 
CR5,1N9 14 Silicon diodeé..a0..'. 5. .eeeine bine et ee ee O 


*For the 60 HZ OPTION, CR2 and CR3 are mounted back-to-back as shown in the following illustration. 
They are mounted in the CR2 position. 


SOLDER LEADS 


cs (2 PLACES) 


PRINTED CIRCUIT BOARD 
Mount the following capacitors: Xx 
C1 will not be mounted yet 
TIME BASE OPTION 60 HZ. OPTION BCD OPTION 
(for ease of construction) Sa ar are — =). oy (oleae ae ae a 
C2 OO TLE: Bist: suis Oh scun Sud eee eo eo eee on O 
CS..0 QOSHE Dist Jc. aacn a fan ca saan tase eure, (J 
C4, 0. 1PF, Disc .... Ge oe. <5 hain ces etree, Sa a 
C5,:0. 1, Dise.x< 2. Apes barman tae ant cie c em ee [+ Oo O 
*C6, 47pF; Dist: < «et ee ee ee ee een {~~ 
*C7, 47 pF, DiS: ..cntite nae che eater ee ig hee 
C8, SpFDiscic.aha de arene eigen a eta aia See a 
‘VL -C9, 0.470 F Tubular BoOVie c.f, cue oy ck Cc oO 
**C10. O.OO5BRF; DisGe ein flay. ceesicteint « ass 0s ee O 


*Identifies parts directly associated with crystal Y1. ; 
**Mount in the CR3 position (Detail ‘‘B’’ on figure 5). This properly locates C10 in the circuit. 


~— Is the tip of your soldering iron clean and freshly coated 
with solder. It will help to insure good solder connections. 


“8 Turn the board over and solder. Trim off excess lead length. 
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MOUNT CAPACITOR 
C10 IN DIODE CR3 
LOCATION. 


DETAIL B 


Figure 6. BCD OPTION Capacitor Installation Diagram 


TIME BASE GENERATOR 


Q4, the small extrusion on the case matches the 
design on the Project Board which gives correct lead 
orientation. 


Refer to individual transistor packages for proper lead 
configuration and be sure to position the transistor’s 
scctia es SO E, B and C leads on the Printed Circuit Board as 
Be sure you have correctly identified base (B), shown. Refer to Figure 7 or 8 for the following 
collector (C) and emitter (E) leads of Q1-Q3. For FET Se installation locations. 


Mount the following transistors: TIME BASE OPTION 60 HZ OPTION 
Gi and O02, RS2011 tA oe 1) Gees Fe cr oO 
QS, AS26029; a HONS TEL Be) Pe at ice Oo 
4, AS52086°". cP Cis. |... eee eee ks sé e oO 


— 


a ¥ i 
o 5 7 ~““) Turn the board over and solder. Trim off excess lead length. 


Next you'll install integrated circuits in their DOT FOR 
positions. With any IC, care should be taken when PIN 1 
handling them. When installing, make sure the leads 
are straight and that all leads protrude through the 
holes in the Printed Circuit Board. 


DOT OR 
INDENTATION 


If you are using IC sockets, the same information 
applies. When they are all soldered in place, select 
the correct IC for each location and gently press it into 
the socket. Use care not to bend the IC leads. 


PIN 1 


TIME BASE OPTION 60 HZ OPTION 


Next mount the following IC’s: 
IC8 and *IC9—NAND gate—RS7400 ............. aera # 
*This part is directly associated with crystal Y1 
it is not needed if you use only an external frequency source. 
**IC8 only 


——] Turn the board over and solder. 
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TIME BASE OPTION 60 HZ OPTION 


Mount L1, 0.01mH (10H) R.F. Choke in its proper location...........+. ane O 
on the P.C. board. 
Turn the board over and solder. Trim off excess 


lead length. 
nmounthi4, Potentiomater, P.G:2:6K, 1 /AW 5 ccsswwwewveweeswaamepee ves ret O 
Mount *Y1, 10MHz crystal in its proper location ae 

on the P.C. board. 

“™] Turn the board over and solder. 

Use a short piece of lead wire (that you Cut .......... cece eee eee eee qQeunr 

from a component previously), and insert it into 

the OSC OUT hole on the P.C. board leaving 

about 3/4” (1.91 cm) sticking up. Turn the board over 

and solder. This wire may be used as a tap for 

a second clock signal if two are required, but 

it is of opposite phase with the output 10 MHz signal. 


*If you use an external frequency source, this part is not needed. 


iS 


py Ste: 


Figure 7. TIME BASE OPTION Transistor, Integrated Circuits, Inductor, Potentiometer 
and OSC OUT Test Point Installation Diagram 


Figure 8. 60 HZ OPTION Transistor, Integrated Circuit, Inductor 
and Potentiometer Installation Diagram 
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Refer to Figure 9 or 10 for the following component 


installation locations. we 


TIME BASE OPTION 60 HZ OPTION BCD OPTION 


IC 1, Divide-—By-Twelve Counter —RS7492 1.2... cee cece ee teen eens pa 
IC1 through IC7, Decade Counter —RS7490 ......... ed “get fs) 


*The 60 HZ OPTION Uses only IC2 and 3 of this group. 


Mount C1 — 10pF, 35V, Axial, Electrolytic............ me ro/iov 0 Cs 
Be sure to mount with + and/or - end leads going 
into the + and - marked holes. 


~—~E]_ “Turn the board over and solder. 


{ rw m—P sy ae a a erie ee mv ar On pap y 
‘at | aAtat rE tots brat — ward otet— _atalal 
“8 Nahiitls Datteghs paitedsi Setetdas soant dl | 


a 


OOOO a 
pignehesstcnesescccesncscsencsesasene a 


sue SeseseSensse@ensne@ensu@casree@cnes a 
indy | cheetah dhe odaeoulndy-| eochebuindy | entocy nde | does LA 


Ran AR 484 AR 2 a 4b 46444448 
SSapussGusssecasascoceave@anucce@asae 


JUST err Sib lier iis 1st) 45 Seles at |Saasrst 19614) 
: wevencinget sine NecineNdNcine cons nseseineuse 


| AP PQehe Han seoH sqrt Qiks aeGaneusponciagagayd | 
y Pannanainens bai paaitnnai ines eaameia ate a 


Figure 10. 60 HZ OPTION IC and Capacitor Installation Diagram 


} 
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Okay! Let’s take a short break from the action. Get up 
and walk around, have a cup of coffee or something. 
After relaxing a bit, go back and check your work. You 
may save some headaches downstream by assuring 
that all of the parts are mounted properly on the 
Project Board and that your solder joints are clean 
and shiny. After the break and a check of your work, 
get back into action by proceeding to the instructions 
on the following pages. And don't forget to keep your 
iron clean and brightly coated with a fresh layer of 
melted solder. 
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JUMPER WIRE INSTALLATION 
INSTRUCTIONS 


You are now ready to install the jumper wires in the 
various grid locations. Refer to Figure 11, 12 or 13 for 
jumper wire installation location. Strip the insulation 
from a length of solid hookup wire (RS Cat. No. 
278-1295) and use the stripped wire for your 
jumpers. Use jumper wires cut to a length equal to 


TIME BASE GENERATOR 


the point-to-point wire location on the Project Board 
plus enough to protrude through the board for 
soldering. 


All point-to-point jumper wiring information for a 
particular option is located on the same page. 


After you have installed 8 to 10 jumper wires turn the 
board over and solder. Cut off excess lead length. 


ee ee ao -igia |! tala, tala 
wna otal atet  otet. P\eN a BAN 
\s PS f/f PRR 


t pees 


-SEPESEIPEECIEPR OCD 
BeRsesingusesineue 


RARER AAD AD OO AA A 


ieururvousucceurarseararoeurarceasar 


2e-p1p- apo bapapld conpid opealt oporo-cored 


Figure 11. IME BASE OPTION Jumper Wiring 
TIME BASE OPTION 

‘H A4 to D4 TD A23 to C23 “TD B41 to D41 “EL F15 to H15 ‘6 E30 to G30 
©) AS to C5 TU B24 to D24 “€] B42 to C42 UT E16 to K16 ' © G32 to K32 
® B6 to D6 BH B25 to C25 U0 G2toL ~£) F17 to H17 © F33 to H33 
OO B7 to C7 TB A28 to D28 “6 F3 to H3 E18 to G18 ‘S E34 to K34 
© A10 to D10 “E] A29 to C29 “El E4 to K4 “A G20 to K20 ‘6 F35 to H35 
© A11toC11 ‘E] B30 to D30 0 F5 to H5 &) F21 to H21 E36 to G36 
‘Al B12 to D12 & B31 to C31 OO E6 to G6 “) E22 to K22 G38 to K38 
‘B13 to C13 TB A33 to D33 "TD G8 to K8 T F23 to H23 & F39 to H39 
 Al16 to D16 ‘B] A34 to C34 “HD F9 to H9 Tl E24 to G24 4) E40 to K40 
& A17 to C17 “H] B35 to D385 ~D E10 to K10 “6 G26 to K26  F41 to H41 
© B18 to D18 © B36 to C36 0 F11 to H11 TU) F27 to H27 MW £42 to G42 
B19 to C19 O A39 to D39 E12 to G12 TU E28 to K28 

0 A22 to D22 0 A40 to C40 “ED G14 to K14 &] F29 to H29 
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ee ee TT a 
PO a te AN YO why ence sem lt 
Bee ee 
ABS? Sol(izi Naifiess >eldseqe 


he 


Figure 12. 60 HZ OPTION Jumper Wiring 


60 HZ OPTION 


1) B6 to D6 (J) B19 to C19 CJ) E12 to G12 
O) B7 to C7 O) G2toL C1) G14 to K14 
CL) A10 to D10 0) E2 to F3 CJ) F15 to H15 
[1 Alt to C1 CJ E4 to K4 C1) E16 to K16 
C) B12 to D12 C) E6 to G6 CJ F17 to H17 
CL) B13 to C13 CJ G8 to K8 1 £18 to G18 
LJ A16 to D16 L) F9 to H9 C) IC9 location 
CO) A17 to C17 LJ) E10 to K10 pin hole 2 to 
CL) B18 to D18 CJ F11 to H11 pin hole 3 


When you have 8 to 10 jumper wires installed in one sequence, turn the board over and solder jumper wires to the foil. 
Cut off excess lead length. 


r 


‘ 
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BCD OPTION 


After installing 8 to 10 jumpers, turn the board over and solder leads to the foil. 
Cut off excess lead length. 


CL] A4 to D4 CL] H8 to K8 
OO A5 to C5 LC] F9 to H9 
CJ) B6 to D6 CL] E10 to G10 
bye irene CRETE to Ki 
(11 A10toD10 CREi2% Gi 
All to C11 fierartonc4 
[1 °B12t0 D1i2 Bl RiSstotiS 
LI B13 to C13 DREL6teGis 
A116 to D16 TRRRP ok? 
[1 Al7 to C17 LRPEIStermGis 
(1) B18toD18 (l H20 to K20 
CL) BI9'te C19 LIBR2T to.R27 
E) A22 to 022 ERE221oG22 
[] A23.to C23 MRF2StoK23 
CL) B24 to D24 -B E2410 G24 
OC) B25'to C25 ERR26460k26 
(1) A28toD28 OEFAto H27 
CL) A29toC29 OO) E28 to G28 
CL] B30 toD30 CU) F29 to K29 
1). B31 to C31 [Rs ESOno GsG@ 
CL} A33 to D33.. ER raze k3a7 
CO) A34 to C34 O F33 to H33 
CL] B35toD35 OU E34 to G34 
CO) B36 to C36 CO F35 to K35 
CL] A39toD39 LI E36 to’°G36 
L] A40to C40 OU H38 to K38 
CL] B41 toD41 (©) F39 to H39 
CL) B42 toC42 () E40 to G40 
Sl Ato. & CL] F41 to K41 
Esto Ha CL] E42 to G42 
LCL] E4 to G4 LJ] IC8 location 
LJ) F5 to K5 pin hole 3 to 
CLC) E6 to G6 pin hole 6 


Bnd a . 
_fatete ao ay ae eg ap 


Figure 13. BCD OPTION Jumper Wiring 


CHECK YOUR WORK 


This completes the component assembly on the 
Printed Circuit Board. 


We suggest that you go over your work to be sure that 
all of the solder joints are clean and shiny and that 
none of the foil has pulled up from the board due to 
excessive heat. Double check to be sure all 
component connections are soldered to the foil, and 
that no solder has flowed across/between foil paths. 
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That last sequence was quite an effort! Well just to 
make sure you got all the jumpers in correctly, lay 
your Board next to figure 11, 12 or 13 and visually 
compare the art against your Board. Be sure EACH 
jumper is in place — and between the correct holes. 
Everything look OK? Then proceed. 


BCD OPTION INFORMATION 


lf you have wired the BCD option, it is completed 
when the parts are mounted and jumper wires 
soldered in place. Refer to the output connections 
and the BCD OUTPUTS chart, below, for a complete 


CONNECTION 


Signal Input 
Signal GND 
Ro (1 and 2) 
Rg (1 and 2) 
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list of the decade counters, each of their BIT outputs 
and each BIT location on the Project Board. For a 
detailed presentation of the BIT outputs, see the logic 
diagram for type 7490 IC's on page 2-33 of the Radio 
Shack TTL Data Book. 


LOCATION 


BCD OUTPUTS 


POWERS OF TEN DECADE IC NO. 


10° 1 


10° 2 


104 3 


10° 4 


10? 5 


10! 6 


10° 7 


BIT OUTPUT LOCATION 


G2 
EZ 
F1 
K6 


ORD = 


G8 
E8 
F7 
K12 


OnwP N= 


G14 
E14 
F13 
K18 


oBN = 


G20 
E20 
F19 
K24 


oOonRND — 


G26 
E26 
r25 
K30 


OBND 


G32 
E32 
F3t 
K36 


OBRND 


G38 
E38 
F37 
K42 


oOoFRNDM = 
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CABINET PREPARATION 


Basic hand tools required to prepare the cabinet for 
components mounting -include a common 
screwdriver, Phillips screwdriver, center punch, 
power drill and a nibbling tool. 


Front and rear panel drill templates, Figures 27 and 
28 (located on separate sheets) are used to locate the 
holes for mounting parts to the cabinet. The bottom 
drill template Figure 29 (located on a separate sheet) 
is used to locate holes for mounting the printed 


circuit board. 


The recommended cabinet for this Project Board is 
the Radio Shack Catalog number 270-253. After 
removing the lower, or base portion of the case, fit the 
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front panel drill template to the case. Tape in place. 
Follow the directions on the drill template. 


\N Then, fit the rear panel drill template to the case. Tape 


as 


in place. Follow the directions on the drill template. 


Now mount the front label to the front panel of the 
cabinet. This is easily done by stripping away the 
protective label backing. Place one edge of the label 
on one edge of the front panel, and with a slight 
rolling action, press and smooth this label against the 
panel. Follow the same procedure for mounting the 
rear panel label. When the front and rear panel labels 
are in place, use a sharp instrument like a knife to cut 
out the designated holes. 


( With the case upside-down, remove the rubber feet 


from the cabinet and fit the Bottom Drill Template on 
the case. Tape in place. Follow the directions on the 
Bottom Drill Template. 


MOUNTING OF COMPONENTS TO CABINET 


Refer to Figure 14 and 15 for cabinet mounted components 
locations. 


Mount the following components to the front panel: 


$1, SPDT Toggle Switch 
$2, Rotary Switch NOTE: Cut the shaft to 


length. The length should be long enough to 


enter and seat in the knob but not so short 


that the knob will touch the front panel surface. 


Shaft length from the threaded end to the end 
which seats in the knob should be approximately 


* 5/8" (1.59 cm). Ensure that the index tab 


extends through the front panel index hole. 


Refer to the detail illustration, at right, to help locate 
contact Z (wiper contact) and contact 1 of S2. 


Rotate the shaft and observe when the wafer rotor 
contact is touching contact 1. Now mount the knob so 
that the indicator on the knob is pointing to ae 
designation on the front panel label. Then tighten the 
knob set-screw to secure the knob to the shaft. 
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TIME BASE OPTION 60 HZ OPTION 


cy 


~<—— CONTACT 1 


CONTACT 12 
(NOT USED) 


DETAIL OF SWITCH S2 


Due to the reluctance of manufacturers to standardize 

the method of cathode and anode lead identification, it is advisable 
for you to test them. This can be done in the following manner: 
With two 1-1/2 volt batteries connected in series, forming a 3 volt 
power supply, connect a resistor — any value from 100 ohms to 
470 ohms — to the positive side of the batteries. 

Test the LED's by connecting one lead of the LED to the negative 
side of the batteries and the other lead to the resistor which 

is connected to the positive side. 

If the LED lights, the lead connected to the negative side is the 
cathode. If it does not light, reverse the LED leads to identify 

the cathode. 


J1, Red Nylon Binding Post (EXTERNAUINGUT)™..... 0 nip dac tins vagenege opis 
J, elack Nyion Binding Post(EXTERNAL INPUT) «...5 0. ands van eewa si neens 
pare vin Binding PostiOUTPUl) cris. ciated cin CUE eee an 
ee SCR PIVION BINGING POSTIOU IFUL) ca cic th hers tac endeaeevensncavess 


Mount the terminal board (TB1) on the rear panel, securing 

it with two 4-40 X 1/2" (1.27cm) screws, #4 flat washers and 4-40 nuts. 
NOTE: Use the flat washer against the terminal board. That is, put the screw 
through the washer then through the terminal board and secure it to the back 
panel with the nut. 


NOTE 
$1 NOT USED WITH 


CATHODE 60Hz OPTION 
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TIME BASE OPTION 60 HZ OPTION 


. £1Sahi ue q 
ue oO 
cr oO 
aif oO 
bg 5 
es oO 


Figure 14. Installation Diagram, Inside View of Front Panel as Viewed From the Rear 


re Ae 


TB1 
ofa 8 8 gle 
rns os 3 hi 


Figure 15. Installation Diagram, Inside View of Rear Panel a 


s Viewed From the Front 
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CUTTING AND ADDING WIRE TO Cl Cut the rest of the wires to the length specified and 


PRINTED CIRCUIT BOARD strip 1/4” (0.64 cm) of insulation from each end. 
Tin the wires by applying a light coat of solder to 
Refer to the WIRING LIST for wire size, wire length, the exposed wire (at each end.) 


Printed Circuit Board mounting location and 


sequence of installation. CJ For the shielded cable, cut to specified length, stric 


3/4” (1.91 cm) of the outer insulation from each 
end of the cable to expose the copper shield. 
Separate the braided shield to expose the center 
conductor. Pull the ends of the unbraided shield to 
one side and twist together. Then strip 1/4” (0.64 
cm) of insulation from the ends of the center 
conductor. Tin the wires by applying a light coat of 
solder to the ends of the twisted wire shield and to 
the ends of the exposed wire of the center 
conductor. See detail below. 


Wires need to be long enough to allow for installation 
of the spacers which hold the soldered side of the 
Printed Circuit Board away from the base of the 
cabinet and mount the Printed Circuit Board to the 
cabinet. 


CJ Cut 4” (10.16 cm) of wire from the longest lead of 
the Fuse Holder. You will use this 4” (10.16 cm) 
wire later to connect the GND contact of the 
Printed Circuit Board to the GND terminal on the 
rear panel. 


PUSH BACK SHIELD 


FOLD WIRE OVER 
P, 
up AND SEPARATE STRANDS ® ANO PULL INNER 


CONDUCTOR THRU 
HOLE IN SHIELD 


i" \ a LIGHTLY COAT ENDS WITH SOLDER 


@ REMOVE INNER INSULATION 
FROM CONDUCTOR END 


CAREFULLY REMOVE 1-3/4" 


OUTER INSULATION (ONE END) 
\" FROM THE OTH 


WIRING LIST 


Refer to Figure 16 for installation location of the following wires. Solder each wire as you add it. 


PRINTED CIRCUIT 


BOARD HOLE 
DESIGNATION WIRE SIZE . LENGTH TIME BASE OPTION 60 HZ OPTION 
D1 22 3” {7.62 cm) ee LJ 
B1 22 oy (7.02-6m) CW 28) 
GND 20 4” (10.16 cm) = O 
wire previously cut 
from fuse holder) , 
TONE 20 3.7. 625cn he nn CL] 
(remaining wire 
with fuse holder) 
T (Inner conductor) 4” (10.16 cm) Bove CJ 
shielded cable 
S (braided conductor) 4” (10.16 cm) [+ CO 
N 22 2, (5:08-em) ge C] 
O 22 2" (5.08 cm) Tarp (] 
V 22 3(A62rem} + OC) 
U Z2 3” (7.62:em) i CJ 
K42 22 4” (10.16 cm) [+ 
K36 22 4” (10.16 cm) cpa 
M Pag: 3 1/2” (8.89 cm) i CL 
K30 Za 4” (10.16 cm) ee 
K24 22 4” (10.16 cm) i 


22 


TIME BASE GENERATOR 


PRINTED CIRCUIT 


BOARD HOLE 
DESIGNATION WIRE SIZE LENGTH TIME BASE OPTION 60 HZ OPTION 
K18 22 4” (10.16 cm) Ge oO 
K12 23 4” (10.16 cm) ‘i oO 
K6 22 4” (10.16 cm) Cc oO 
G7 22 4” (10.16 cm) a 
p 22 3” (7.62 cm) ce 
Q 22 3” (7.62 cm) Ge 
3” (7.62 cm) ‘ce. 


R ne 


This completes the soldering of wires to the printed circuit board. Check to see that all of your solder joints are clean and shiny 
and that none of the foil has pulled up from the Printed Circuit Board due to excessive heat. 


1 INCHES 2 


eh. % 3 4 5 6 7 
Le 3/8 5/8, 7/8| i i | i | | 
re) a 1 7) | 4 5 6 7 8 9 10 a | 12 13 14 15 16 1 iA 


CENTIMETERS 


ee ae) Te es PT. ta TE ee OP CN tn OF 
Ot EN es oe 0 ee Oe ee oa aes Ge up 
JSP SE PIS eee SS eS ee eer SP, ac 
Y PV LY § LYLY 5 AYAY § atal_?6161-16161+610) dat 
% {7, No —- f7, J, =: ak ont ye 


. 
5 5 O iS 4 = , Cow 
as 4 


Opa: PUs0pC- PLUCIE PE OLORIPEECIEIPROGD 
TPH PITIPATIVI TL tara hala tal 
Be. SOT Be dll De ool B.D A, dl a.482468.4041 42 4 


Wy A Hi, ll Hie, ol aml 


Figure 16. Installation of Hookup Wires 
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TIME BASE OPTION ONLY a HOOK UP SEQUENCE 
FROM TO 

L] Place the Printed Circuit Board in the cabinet. DO 
NOT MOUNT YET. You should now be ready to D1 TB1-4 is pS 
connect the wires from the Printed Circuit Board to B1 TB1-3 gar 
the cabinet mounted components. The following GND TB1-2 ry 
hook up procedures apply only to the TIME +5V TB1-1 oe. 
BASE OPTION. Use the ‘from’ — ‘‘to” 


information provided on the HOOK UP SEQUENCE 
chart and Figure 17.1 and 17.2 as guides to correct Connect and solder the shielded cable wires as 
point-to-point connection. For the first series of follows: 
connections, refer to Figure 17.1 and the following 
part of the HOOK UP SEQUENCE chart. Connect 


T (Inner conductor) vt zg 
and solder the applicable wires to the cabinet rear shielded cable 
panel mounted components first. S (Braided conductor) J2 ra 


CATHODE 


Figure 17.1 TIME BASE OPTION 
Printed Circuit Board Wiring 
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Next connect and solder the wires to jacks J3 and J4 
as follows: 


FROM TO 


53 cf 
J4 EA 
LED Cathode ~~ 
LED Anode (7 


i Cre 


The next series of wire connections and soldering 
should be accomplished using Figure 17.2 and the 
following portion of the HOOK UP SEQUENCE chart. 


HOOK UP SEQUENCE 


FROM - TO 


K42 $2-8 
S2-7 
$2-Z arm 
$2-1 
$1-3 
$1-2 
S1-1 


‘ftle-ie 


SI 10g 1G,, 842 JO sequin, Bojereg ayy ‘adejd si! 
Ul Ja]@WO!]UaJOg YG e asn ued NOA ‘as0}s YOeUS 


OIPey 4INOA je HDOYS Ul JOU SI I 4J{ 


AR Me A NS 


‘aul] JNO JO 


ino paseyd Bulag si (pL Yy) saI@WOllUaIOYg GZ BUL 
GLL-ZLZ sequin Bojezeg 
WNGN3a0V 


& Up 
K42 K36 


© 
K30 K24 
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The final series of connections and soldering to 
cabinet mounted components is accomplished by 
using that data in the following portion of the HOOK 
UP SEQUENCE chart and referring to Figure 17.2. 


HOOK UP SEQUENCE 


FROM TO 
K30 S2-6 ce 
K24 $2-5 Ge 
K18 S2-4 ea 
K12 S2-3 > 
K6 S2-2 Ce 


*~ 


This completes the interconnection between the 
Printed Circuit Board and cabinet mounted 
components. Recheck all of your solder joints for 
smooth, glossy finishes. 


Compare your wire connections to those shown in 
Figure 17.1 and 17.2 to ensure that you made all of 
your connections to the correct points. 


K18 K12 K6 


Figure 17.2 TIME BASE OPTION 


Printed Circuit Board Wiring 
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TIME BASE OPTION ONLY oe 


CL] Place the Printed Circuit Board in the cabinet. DO 


24 


NOT MOUNT YET. You should now be ready to 
connect the wires from the Printed Circuit Board to 
the cabinet mounted components. The following 
hook up procedures apply only to the TIME 
BASE OPTION. Use the ‘‘from’’ — ‘‘to” 
information provided on the HOOK UP SEQUENCE 
chart and Figure 17.1 and 17.2 as guides to correct 
point-to-point connection. For the first series of 
connections, refer to Figure 17.1 and the following 
part of the HOOK UP SEQUENCE chart. Connect 
and solder the applicable wires to the cabinet rear 
panel mounted components first. 


CATHODE 
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HOOK UP SEQUENCE 


FROM TO 

D1 | TB1-4 ha gat 
B1 TB1-3 ‘Smee 
GND TB1-2 ay? 
+5V TB1-1 co 


Connect and solder the shielded cable wires as 
follows: 


r 


T (Inner conductor) 4 


ey 
shielded cable | 
S (Braided conductor) J2 (a~ 


Figure 17.1 TIME BASE OPTION 
Printed Circuit Board Wiring 


ADDENDUM 


Catalog Number 277-115 


The 2.5K Potentiometer (R14) is being phased out 


of our line. If it is not in stock at your Radio 
Shack store, you can use a 5K Potentiometer in 
its place. The Catalog Number of the “5K Pot” is 
271-217. 


Radio Shack, Fort Worth, Texas 76102 


Next connect and solder the wires to jacks J3 and J4 
as follows: 


FROM TO 
N ae mt 
O J4 GB” 
U LED Cathode ~~ 
V LED Anode 


The next series of wire connections and soldering 
should be accomplished using Figure 17.2 and the 
following portion of the HOOK UP SEQUENCE chart. 


HOOK UP SEQUENCE 


FROM © TO 
K42 S2-8 a 
K36 3.7 Ps 
M S2-Zarnm Le 
G7 S2-1 ee 
P si-3 ue 
Q $1-2 Er 
R 4 cm 
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The final series of connections and soldering to 
cabinet mounted components is accomplished by 
using that data in the following portion of the HOOK 
UP SEQUENCE chart and referring to Figure 17.2. 


HOOK UP SEQUENCE 


FROM TO 

K30 S2-6 ce 
K24 S2-5 a 
K18 S$2-4 x. 
K12 S2-3 > 
K6 $2-2 Cla 


os 


This completes the interconnection between the 
Printed Circuit Board and cabinet mounted 
components. Recheck all of your solder joints for 
smooth, glossy finishes. 


Compare your wire connections to those shown in 
Figure 17.1 and 17.2 to ensure that you made all of 
your connections to the correct points. 


GF . 
K36 K30 


Figure 17.2 TIME BASE OPTION 
Printed Circuit Board Wiring 
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60 HZ OPTION ONLY 


The following hook up procedures apply only to the 
60 HZ OPTION. 


L] Place the Printed Circuit Board in the cabinet. DO 
NOT MOUNT YET. You should now be ready to 
connect the wires from the Printed Circuit Board to 
the cabinet mounted components. Use the “from” 
— “to” information provided on the HOOK UP 
SEQUENCE chart and Figure 18, 60 HZ OPTION 
Printed Circuit Board Wiring as guides to correct 
point-to-point connection. Connect and solder the 
applicable wires to the cabinet rear panel mounted 
components first. 


HOOK UP SEQUENCE 


FROM TO 

D1 1B1-4 Oo 
B1 TB1-3 O 
GND TB1-2 CO 
+5V TB1-1 O 


Connect and solder the shielded cable wires as 
follows: 


T (Inner conductor) J1 CJ 
shielded cable 
S (Braided conductor) J2 CJ 
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Next connect and solder the wires to jacks J3 and J4 
as follows: 


FROM TO 
N J3 i) 
O J4 Oo 


Connect and solder the wires to LED cathode and 
anode as follows: 


U LED Cathode (J 
V LED Anode OU 


Next connect and solder wires to switch S2 as 
follows: 


K18 S2-8 OC 
K12 S2-7 C) 
K6 S2-6 O 

L 


M $2-Z 


This completes the interconnection between the 
Printed Circuit Board and cabinet mounted 
components. 


Recheck all of your solder joints for a smooth glossy 
finish. 


Compare your wire connections to those shown in 
Figure 18. Ensure that your point-to-point wiring 
connections are correct. 


Figure 18. 60 HZ OPTION Printed Circuit Board Wiring 
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2) 
he 


Z OPTION FRONT PANEL 
IFICATION 


do) 
O 
eS) 


To change the front panel rotary switch (S2) position 
designations to show the desired output signal 
selection, prepare three labels using a label maker 
(RS CAT. NO 64-526 or equivalent) or white tape. 


O Print “10 Hz” on one label and cover the +i00x 
designation on the front panel. 


O Print “1 Hz’ on one label and cover the =im 
designation on the front panel. 


0 Print “.01 Hz’ on one label and cover the sow 
designation on the front panel. 


TIME BASE GENERATOR 


FINAL ASSEMBLY 
INSTRUCTIONS, TIME BASE 
OPTION AND 60 HZ OPTION 


’ Mount the P. C. board in the cabinet using four 


4-40 x 3/4” (1.91 cm) screws, four 1/2” (1.27cm) 
spacers four flat washers and four 4-40 nuts. 


th CONSTRUCTION NOTE: Turn your unit upside 
down. Insert the four 4-40 screws through the 
mounting holes. Using four short pieces of tape, 
cover the screw heads. This will allow you to hold 
your P. C. board up away from the chassis while 
placing the spacers over the screws. Place the P. C. 
board over the mounting screws against the 
spacers. Secure in position using the flat washers 
and four 4-40 nuts. 


‘sy Remount rubber feet on cabinet. 


CJ Install a 1/2—Amp Fuse in the Fuse Holder. 


TIME BASE OPTION CALIBRATION, CHECKOUT 
AND OPERATING PROCEDURES 


Power Supply Requirements. 


The power supply must meet the following 
specifications: 


5V+5%@300mA or greater 

Ripple 50mV peak-to-peak maximum 
Line Regulation: Better than 2% 
Load Regulation: Better than 2% 


A couple of good power supplies are Project Boards 
277-102 (5 Volt Regulated Power Supply) and 
277-112 (Dual Tracking Variable Power Supply). 


The 277-102 5 Volt regulated power supply is 
recommended with this option. Connect point E (+5 
‘VDC) of the 277-102 Project Board to the +5V screw 
terminal on TB1 and point F (GND) of the 277-102 
Project Board to the GND screw terminal on TB1. 


Apply AC power to the 177-102 Project Board. The 


LED should now be lit. If the LED does not light, refer 
to the troubleshooting chart. 


Should you choose to use the 277-112 Dual Tracking 
Variable Power Supply Project Board make the 
following adjustments to the power supply: 


Use only the positive supply. 

Place in independent mode. 

Turn voltage control fully counter clockwise. 

Turn current control fully clockwise and then 

one position counter clockwise. 

5. Apply AC voltage to the 277-112 Project 
Board and turn the power supply ON. 

6. Adjust the voltage to 5 volts. 

7. Connect the + terminal from the power supply 
to the +5V screw terminal of TB1. 

8. Connect the common terminal from the power 

supply to GND screw terminal of TB1. The LED 

(DS1) should now be lit. If the LED does not 

light, refer to the troubleshooting chart. 


rag ok gars 


a, 
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— CALIBRATION — 


Test Equipment Required. 


1. Signal Generator witha continuously variable 
output from 100 mV to 1 volt RMS. (10 Hzto 10 
MHz frequency range preferred.) 

2. Oscilloscope with DC-10 MHz vertical band 
width. 


The following steps determine the accuracy and 
dependability of your Time Base Generator using 
an external signal source. 


L] Connect signal generator to EXTERNAL INPUT and 
select EXT on switch $1. 


LI] Select the highest frequency (10 MHz maximum) 
on the Signal Generator with approximately 1 V 
RMS. | 


L] Connect the oscilloscope input to TP7 (Pin 8, IC 8) 
with the vertical input set to 1V/DIV if a direct 
probe is used or 0.1V/DIV if a 10:1 divider probe is 
used. Adjust R14 until a square wave of the same 
frequency as the input frequency appears on the 
oscilloscope. 


L] Reduce the output of the signal generator until the 
square wave disappears and readjust R14 until the 
square wave reappears. 


CL] Continue alternately decreasing the signal gen- 
erator output and adjusting R14 until the lowest 
signal level yields a stable square wave of the 
same frequency as the input. 


L] Lower the frequency of the signal generator to 10 
Hz and repeat the previous step if a stable square 
wave is not present. 


LJ Switch the signal generator frequency between 10 
Hz and the highest frequency (10 MHz maximum). 


A square wave should track both frequencies if R14 is 
adjusted correctly. If a square wave does not track 
both frequencies: 


L] Increase the output level of the signal generator 
and adjust R14 until the square wave tracks the 10 
Hz and the highest frequency (10 MHz maximum). 


— CHECKOUT AND OPERATING PROCEDURES — 


L] 1. Connect a jumper wire from GND screw 
terminal to Ro screw terminal and Rs screw 
terminal on TB1. This places the |.C.’s in the 
divider chain into their count mode. The Roand 
Rs lines can be connected to external Circuitry 
later if you want external control of them. 
(Refer to page 4 in the divider chain portion of 
the Theory of Operation.) 


C] 2. Connect oscilloscope input to output 
connections (J3 and J4) with the vertical input 
set to 1V/DIV if direct probe is used or 
0.1V/DIV if a 10:1 divider probe is used. 


L] 3. Connect Signal Generator to external input and 
select EXT on S1. 


LI 4. Select highest frequency (10 MHz maximum) 
on Signal Generator with approximately 1 V 
RMS. 


O 5. Select "on S2. A square wave of the same 
frequency as the input frequency should 
appear on the oscilloscope. 
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O 6. Select = on S2. A square wave which is 
1/10th of the input frequency should appear 
on the oscilloscope.. 


0 7. Select #155 through ::3 The frequency of the 
square wave output should be the same 
division of the input frequency as the division 
selected. 


If any problems occur during above steps, recheck 
wiring of S1 and S2 and associated wiring to the 
Printed Circuit Board. If problems still exist, refer to 
troubleshooting chart. 


The following steps ensure proper operation of the 
internal crystal oscillator. 


L] 1. Select INT on S1. 


0 2. Select '?" on S2.A10MHz square wave should 
appear on the oscilloscope. 


0 3. Select :") through =i. The frequency of the 
output square wave should correspond with 
the frequency selected on S2. 


If any problems occur during above steps, recheck 
wiring of S1 and S2 and associated wiring to the 
Printed Circuit Board. If problems still exist, refer to 
the troubleshooting chart. 


TIME BASE GENERATOR 


This concludes the construction, calibration and 
checkout of your TIME BASE OPTION. 


Post Calibration. 
Install cover. 


Disconnect the test equipment. 


60Hz OPTION CALIBRATION, CHECKOUT 
AND OPERATING PROCEDURES 


Power Supply Requirements 


The 277-102 5-Volt regulated power supply is 
recommended with this option. Connect point E (+5 
VDC) of the 277-102 Project Board to the +5V screw 
terminal on TB1 and point F (GND) of the 277-102 
Project Board to the GND screw terminal on TB1. 


Now connect point G of the 277-102 Project Board to 
the red binding post (J1) of the external input of the 
Time Base Generator. Apply AC power to the 
277-102 Project Board. The LED should now be lit. If 
the LED does not light, refer to the troubleshooting 
chart. 


— CALIBRATION — 


Test Equipment Required 


A general purpose oscilloscope is required to 
calibrate your Time Base Generator. 


Connect oscilloscope vertical input to TP7 with 
vertical input set to 1V/DIV if a direct probe is used or 
0.1V/DIV if a 10:1 divider probe is used. Adjust R14 
until a stable 60 Hz square wave appears on 
oscilloscope. 


— CHECKOUT AND OPERATING PROCEDURES — 


L] 1. Connect a jumper wire from GND screw 
terminal to Ro screw terminal and Rs screw 
terminal on TB1. This places the |.C.’s in the 
divider chain into their count mode. The Roand 
Ro lines can be connected to external circuitry 
later if you want external control of them. 
(Refer to page 4 in the divider chain portion of 
the Theory of Operation.) 


C) 2. Connect oscilloscope vertical input to output 
connections (J3 and J4) of the Time Base 
Generator with the vertical input set to 1V/DIV 
if a direct probe is used or 0.1V/DIV if a 10:1 
divider probe is used. 


L] 3. Place S2 in the 10Hz position. A 10 Hz square 
wave should be present on oscilloscope 
screen. 


L] 4. Select 1Hz and 0.1Hz on S2 and check for both 
corresponding square wave outputs. 


If problems arise recheck wiring of S2 and associated 
wiring to the Printed Circuit Board. If problems still 
exist, refer to the Troubleshooting Chart. 


This concludes the construction, calibration and 
checkout of your 60 HZ OPTION of the Time Base 
Generator. 


Post Calibration. Disconnect the power supply and 
oscilloscope. Install cover. 
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ple 


CONDITIONS 


LED does not light 


F1 blown 


10MHz oscillator 
does not function 
(no output at pin 
11, 1C9) 


No output from 
TP7 with $1 in 
external position 


No output at ““L” 
(pin 3 IC8) 


No output at “M” 
(Signal present at L) 


No output at “J3’’ 
(signal present at 
M) 


1 ® 
- DOSE 


TIME BASE GENERATOR 


ETERS DE RTA ST I IE BEA EY EA I CIE 


TROUBLESHOOTING CHART 


POSSIBLE CAUSE 


Check F1 

LED wired backwards 

+5 and GND wired backwards 
Power supply connected backwards 
Defective DS1 


+5 and GND wired backwards 
Power supply connected backwards 
IC/IC’s mounted backwards 

Power supply voltage too high 
CR4 mounted backwards 

Solder bridge 


Check associated oscillator circuit for 
proper parts location and solder 
bridges (ICQ) 

Replace IC9 

Replace Y1 


S1 wired incorrectly 

Check jumper from pin 2 hole to pin 3 hole 
of IC9 location 

Check associated input amp circuit for 
proper parts location and solder bridges 
(O1-04 and IC8) 

Replace 04 


Check for proper installation of I1C8-9 
Check solder connection in the area of IC8 
and IC9 

Replace 1C8 and/or IC9 


Check that Ro and Ro are jumpered 

to GND terminal 

Check associated divider circuit for proper 
location and solder bridges 

(IC 1-7) 

(IC 1-3) 

Recheck proper wiring of buss matrix 


Check IC8 for proper installation 
Check for solder bridges around IC8 
Check wiring of S2 


O 
O 
O 
O 
CO 
C 


TIME BASE 
OPTION 


60 HZ 
OPTION 


PF) tf bes 
cole = | foes at 


REFERENCE MATERIALS 


For additional information on TTL circuits, you may 
refer to all or part of the following books: 


1. TTL DATA BOOK (Radio Shack) RS Cat. No. 
62-1370 

2. TTL Cookbook (Howard W. Sams & Co. Inc.) 

3. SEMICONDUCTOR REFERENCE HANDBOOK 
(ARCHER) RS Cat. No. 276-4000 
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4. Logic Design with Integrated Circuits (John 
Wiley & Sons, Inc.) 

5. DIGITAL ELECTRONICS FOR SCIENTISTS (W. 
A. Benjamin, Inc.) 

6. Another source of reference information is your 
public library. 


Buss Matrix Diagrams. We are including additional 
buss matrix diagrams of the TIME BASE 
GENERATOR Project Board for you to use as aids if 
you decide to design your own divider circuits. 


DESIGNING WITH THE 277-115 TIME BASE GENERATOR 


The buss matrix in your TIME BASE GENERATOR 
Project Board enables you to use the Type 
7490/7492 IC’s to their maximum usages. There are 
five buss matrix diagrams included which allows you 
to design your own divider circuit. The National TTL 
DATA Book (Radio Shack Catalog Number 62-1370) 
is an excellent source for gaining complete 
understanding of the 7490/7492 IC’s. Once you 
have this understanding, you can try your own 
design. An example is given showing how to use the 
schematic and buss matrix diagrams. 


Example: Suppose you have a 4 MHz frequency 
source that you want to divide down to 1 
Hz. If you can divide the 4 MHz to 1 MHz, 
then you can use type 7490 IC's to divide 
the 1 MHz to 1 Hz. A study of the count 
sequence for the RS 7490 IC in the Radio 


12 


1 


4MHz 


TO 7490 IC’s 
RESET LINE 


Shack TTL DATA Book shows that Bout 
will do this if the sequence would go to 
count 3 and reset at count 4, starting the 
count sequence again. If you notice, there 
are two unique conditions that will aid you 
in doing this. At count 4, the Court is high. 
Studying the reset truth table will show 
that when Ro (1) and Ro (2) are both 
high, the 7490 IC resets to ‘’0’’. Therefore, 
by connecting the Cour to Ro (1) and Ro (2) 
will give us our desired circuit. The Bout 
will count to 3 but on the 4th count, the 
decade counter will reset, starting the 
count over again. You will get one pulse 
out for every four pulses you put in. 


Now that we have thought out the design, let's refer 


to Figure 19 and draw the schematic wiring of the 
type 7490 IC used in the divide-by-four mode. 


1IMHz 


Figure 19. Schematic Wiring of a 7490 IC Divide-By-Four Mode 
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Go to the schematic diagram of the Time Base 
Generator to make a list of the following jumper 
connections: 


C1 L to H2 and H3 to F3 (this jumpers the 4 MHz input 
to pin 14). 


LC E4 to G4 and E6 to G6 (jumpers pin 12 to pin 1). 


CIF1 to D4 and D4 to C5 (connects pin 8 to pins 2 and 
3). 


LC] D6 to B6 (connects Rog to 7490 IC reset lines). 


CIE2toE12(connects Boutto Bineut of the next 7490 
IC). 


TIME BASE GENERATOR 


C Now transpose the above connections onto the 
buss matrix diagram. Now the matrix diagram 
example can be a guide for wiring the jumpers. 
Please note that when jumpers cross that these 
jumpers should be insulated by using insulated 
wire. Refer to Figure 20 for example of buss matrix 
jumper wiring for a divide-by-four mode of a 7490 
Ci 


The remaining 7490 IC’s should be wired as in the 
symmetrical divide-by-tens as in the main option of 
the Time Base Generator. This completes our design. 


For circuits of your own design, you must determine 
circuit application and develop your own calibration 
and troubleshooting data. 


NOTE: Those of you who will be doing your own designing or your own applications, note that the counters may be perma- 
nently placed in their count mode by wiring the buss matrix as shown on pages 16, 17 and 18; and additionally con- 
necting jumpers from B1 to D1 and W to X. You'll find this extremely useful when you are using the TIME BASE 


GENERATOR Board in conjunction with other logic. 


SPECIFICATIONS 


Power Supply Requirement: 5V +5% @ 300 mAor 
greater 
Ripple 50 mV 
peak-to-peak 
maximum 
Line regulation: 2% 
minimum 
Load regulation: 2% 
minimum 


277-102 or 277-112 (adjusted for 5V) are 
recommended. 


Mode Description. 


A. |Int-Ext 


1. Internal — 1O0MHz quartz crystal 
2. External — external source fed into input 
amplifier 


B 10MHz 


] 
107 tO ~j;0m 


1. Int — 10 MHz is successively divided by 10 
down to 1Hz, (1O0MHz, 1MHz, 100KHz, 
10KHz, 1KHz, 100Hz, 10Hz and 1Hz). 

2. Ext — any external source from 1Hz to 
~10MHz can be divided from 1 to 10 million in 
succession of (+1,+10,+100, +1K, +10K, 
+100K,+1M and+10M). 


a4 


C. External Input 


1. Frequency range 
a. 1Hz to 30 MHz in+1 position 
b. 1 Hz to 10 MHz in all other positions 
2. Maximum input level: 
a. DC to 40 Hz 150V (de + peak AC) 
b. 40 Hz to 1 MHz 150V RMS 
c. 1 MHz to 30 MHz 5V RMS 
3. Sensitivity 
a. 100 mV (RMS sinewave) 10 Hz to 1 MHz 
b. 200 mV (RMS sinewave) 1 MHz to 30 
MHz 
4. Input Impedance 
a. IMQ 
b. 50pF maximum 


D. Output 


1. TRE euiput 

a. High level — 2.4 Volts 

b. Low level — 0.4 Volts 

c. Fan out 10 — will drive 10 TTL inputs. 
2. square wave except 10MH- position 
3. short circuit protected 


E. Rear Terminal 
1. 5V — +5V connection 
2. GND — ground connection 
3. Ro — reset to zero (requires hi for rst) 


4. Ro — reset to nine (requires hi for rst) 


F. Crystal Oscillator — accuracy +0.1% 
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Example Of Divide-By-Four Jumper Wiring Installation 


Figure 20. 
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TIME BASE GENERATOR 


ALL WAVEFORMS TAKEN WITH 200MVRMS, IMHz INPUT SIGNAL, DC COUPLED, THROUGH 
A 10:1 DIVIDED PROBE—OSCILLOSCOPE SETTINGS ARE GIVEN WITH EACH WAVEFORM. 


— 4vV 
INPUT bf \ f / ‘ , ( 

Vy Q4 (SOURCE) 
ee OR ay Lefesbopeiped it rl dei bebestes 1 MSEC/DIV 
1M@SEC/DIV Pol 0.1V/DIV 

e j } i f j * 
0.02V/DiIVv VV V \ y \ VV y 
——0Vv 
O2V/CM 1SEC/DIV init CONNECTOR 1V/CM 1{USEC/DIV TP1 
4v- ; 
—— 4V 
Q4 (DRAIN) eee §=6O3 (EMITTER) 
1 USEC/DIV aman = 1(.SEC/DIV 
0.1V/DIV meee =(0.1V/DIV 
ov— bad 
1V/CM 1USEC/DIV TP2 1V/CM 1SEC/DIV TP3 
—— 4V 
Q2 (EMITTER) Q2 (COLLECTOR) 
1MSEC/DIV 1SEC/DIV 
0.1V/DIV 0.1V/DIV 
——0V 
1V/CM 1{SEC/DIV TP4 1V/CM 1{SEC/DIV TP5 
—4V 
lll en len a Bl nen I deat bel alt 
| PIN 8 IC 8 (S1 IN 
Q1 (EMITTER) EXTERNAL 
1MSEC/DIV POSITION) 
0.1V/DIV EO 
(a ol ol ol oo 0) \/ 


1V/CM 1USEC/DIV TP6 1V/CM 1MSEC/DIV TP7 


Figure 21. Typical Waveforms 
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= EW i P= ba P| 


B INPUT 
1 
PIN 9 0 | | | 
B OUT 
1 
PINS 9g | 
C OUT 
1 
PIN 11,1450 peer T (Mae. | PN ee ee eB] 
D OUT AIN 
1 
PIN12 4 | | | | 
A OUT 
PIN 23 as a eae COUNT $+ reset >] 
Ro (1&2) TO eign 
PIN 6,7 AN smote rear Sore COUNT << ie fe RESET» 
Rg (1&2) TO “Ou 


Figure 22. Waveforms For Symmetrical Divide—By—Ten Counter 
On 2NIaeS We 5 er a. 8 footy 12 
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A IN 


1 
PIN, 1 1eogeete eed cnl] ae) | - [be ae hl 


A OUT BIN 


1 
PINY 0 
B OUT 


1 
PINe? Ty © S-—rewithaneel capt pogo war” | ene ee ae 


C OUT 
1 
PIN11 9g | 
D OUT 
PIN 23 5. COUNT. = ere RESET | 
Ro (182) Tey. 0 
1 
PING,7 g <——______— CounT ——__________» aeaca 
Rg (1&2) TO “Q"' 


Figure 23. Waveforms For Binary Coded Decimal Decade Counter 
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IC 9 | 
oe f = 5 MHz 
IC 8 


PIN 3 sn 
Ic9 
PIN 3 
Ic 8 
PIN 6 
Ic 9 


Figure 24. Waveforms for AND-OR Invert Gate 
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A OUT B IN 
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PIN 14 
A INPUT 


PIN 12,1 


PIN 11 
B OUT 


PIN 9 
C OUT 


PIN 8 
D OUT 


PIN 6,7 
Ro (1&2) 
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Dlg eet ee COUNT —____—__—___—_+}+- RESET ee 
TO angyas 


So 


Figure 25. Waveform For 7492 Counter 


TABLE OF PART NUMBERS FOR DIODES, INTEGRATED CIRCUITS AND TRANSISTORS 


SYMBOL 


CR1 
CR2 
CR3 
CR4 
CR5 
1C1 
IC2 
IC3 
1C4 
IC5 
IC6 
1C7 
1C1 


Q1 
Q2 
Q3 
Q4 


RADIO SHACK TIME BASE 60 HZ BCD 
DESCRIPTION CAT. # OPTION OPTION OPTION 

Diode, silicon, 1N914 276-1122 X 

Diode, silicon, 1N914 276-1122 Xx 

Diode, silicon, 1N914 276-1122 X 

Diode, Zener, 6V 276-561 x 

Diode, silicon, 1N914 276-1122 X 

Decade counter, type 7490 276-1808 X X 
Decade counter, type 7490 276-1808 Xx X 
Decade counter, type 7490 276-1808 Xx X 
Decade counter, type 7490 276-1808 X X 
Decade counter, type 7490 276-1808 X xX 
Decade counter, type 7490 276-1808 Xx XxX 
Decade counter, type 7490 276-1808 X Xx 
Divide-by-twelve counter, 276-1819 


type 7492 
Transistor, NPN 
Transistor, NPN 


RS2011 
RS2011 


Transistor, PNP RS2021 
Transistor, FET RS2036 


276-2011 
276-2011 
276-2021 
276-2036 


TIME BASE GENERATOR 


1 
mw ADELE LL ee) Lee 


A INPUT 
1 Let Lea Se ee 
PIN12,1 9 
A OUT BIN 
1 
PINIT 9 
BOUT 
1 
PIN 9 0 
C OUT 
1 
PINS 0 
D OUT 
1 
Pr WR ok eB ee re 2 eB ee ee at odie 
PING,7 0 eeUye x egies 
Ro (1&2) 


Figure 25. Waveform For 7492 Counter 


TABLE OF PART NUMBERS FOR DIODES, INTEGRATED CIRCUITS AND TRANSISTORS 


RADIO SHACK TIME BASE 60 HZ 
SYMBOL DESCRIPTION CAT. # OPTION OPTION aaah 


Diode, silicon, 1N914 276-1122 
Diode, silicon, 1N914 276-1122 
Diode, silicon, 1N914 276-1122 
Diode, Zener, 6V 276-561 

Diode, silicon, 1N914 276-1122 
Decade counter, type 7490 276-1808 
Decade counter, type 7490 276-1808 
Decade counter, type 7490 276-1808 
Decade counter, type 7490 276-1808 
Decade counter, type 7490 276-1808 
Decade counter, type 7490 276-1808 
Decade counter, type 7490 276-1808 
Divide-by-twelve counter, 276-1819 

type 7492 

Transistor, NPN RS2011 276-2011 

Transistor, NPN RS2011 276-2011 

Transistor, PNP RS2021 276-2021 

Transistor, FET RS2036 276-2036 


mM XK MK MM KK KK 


X 
X 
X 
X 
X 
X 
X 
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NOTES: UNLESS OTHERWISE SPECIFIED 


1. ALL RESISTORS ARE 1/2W. 4. ALL CAPACITORS ARE IN uF. (pF = PICOFARAD) 
RESISTORS VALUES ARE IN OHMS (K = 1000). 

2. ALL RESISTORS HAVE 10% TOLERANCE 

3. EXCEPT FOR R16 AND POTENTIOMETER R14, 1/4W, 
5% RESISTORS RS CAT. NO. 271-1300 MAY BE SUBSTI- 
TUTED FOR THE 1/2W, 10% RESISTORS. 


5. C10 USED WITH 60Hz OPTION ONLY. 
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